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[**«] mmm 

Wttft^o. oi-i. 0 #mT*&5z:£:$:#$i!tt- S^r^MI&^Sfc^ 

a 

[if ^2] »#^iK:ia*©^>fHlE»^3t#K:fev^T, TIBS: (l 

ZnaS10 4 :Mn x , Ml , M 2 z • • • (1) 
fiU ttflB^ (1) KfcV^ M 1 st;M 2 ttf ±i^ii fc(j:7Jl/* 'J ±i 
^J»7CJRT?»y, 1. 4^a<2. 0, 0<x^0. 3, 0<y ^ 0. 2, 0 ^ 
z^O. 2T^S. 

^&a«*i*^&<fc%-a«©7B*^#?sstifcWtts^o. oi~i. o 

0 m © >r >f MM&m m^tt & # 6 Mlg h , 

[if#3C4] m£OT£&ttT#ftIBg2ft£2o<7)^£, £«ratcft 

V^ -5 3 h £ -T -5 75 X7f^f x ^ l/>f a° % ;i/ 0 

[$&9!©#!Ml9fca»«] 

[0 0 0 1] 
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[0 0 0 2] 

^7X7f^^l/^;U;i/ (jg*T, PDP£^e>) ttHffi<©^cS-fb& 

tf**gfc#BrtBfc3£#e>, Hitf (crt) icf^t»y»s79y h^ 0 *;^ 

[0 0 0 3] 

PDPjgm##fcLT££*gM3*lTV*.5fc©lC, (Y, Gd) B Og 
: E u (|50 , Z n 2 S i 0 4 : Mn (&) > B a M g A 1 1Q 0 17 : E u (W) ^ 

[0 0 0 4] 
[0 0 0 5] 
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Zn 2 Si0 4 :Mn (&) \Z&^TM nSfciffltltS Z £ IC <fc »J gift BIN tfjg 
<fcS#, ftfcyfc»3fe3ftfl^£TOTU*3. Z n 2 S i 0 4 : Mnii, Z n 2 
S i0 4 lg**©Zn«^««-»MnK:iI«Stlfe#3ifcfty, MntfUSfttft 

LfrU Mn 2 Vt^g(0. 0 8 0 nm) &Z n 2+ tf)-f 
S(0. 0 7 4 nm) J:»J%*£<, itl^^WOfiTfcJifcSlgfi*©^ 

[0 0 0 6] 

>f^->^^:0. 0 6 6 nm) &H?IB£S#H-S Z £IZ* VffiMtWZ&U 2>fe*M 

(##fr£iK 1 #180 o 3*>IC, Mg 2+ ©-f^>^#«/jN$f MZtcto. C 
a 2+ (>f^>^# : 0. 0 9 9 nm), Sr 2+ Ut>f§: 0. 116nm) 

[0 0 0 7] 

[#Sr£iiK 1 ] 

#^2002-24976 7 
[IMttMC* 1 ] 

Journal of electrochemical society 146(6)2353-2356 (1999) 
[0 0 0 8] 

*>Hffi«fstCJ:y»3tbfc ! bCDT?**J, *fflasKlJ:y±|B<Z)J:^lCZ n 2 S i 0 4 : 
[0 0 0 9] 

PDP<Aiz;i/«i£#SMfl:Jc#v\ l /ti mj^T©m^©m^ 
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[0 0 10] 

[0 0 1 1 ] 

tc>TjmM$&& l g.%fo-Z$>^T, sWStit&ifiO. 01-1. 0 ti*T-$>2>Z£Z 
[0 0 12] 

[0 0 13] 

fri§Ab&v\ dCDfctf), ^M#S:0. 01~1. 0 a Zl hlCfc y , 

ft3fc©¥*&**&2~l 0 nm<D*>0) tMfifCMC^bt ,S& 

jfii»*«5tA1--SaJ^©#«l<Z>«I^^i»ilIL, &4s«fc<Mjgif«&g3fcl/T38ft'*S 

[0014] 

13^: (l) T*^$4xsrhS:#^i:1--5 0 

ZnaSi0 4 :Mn x , Ml , M 2 z • • • (1) 
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^MtC^T^U, 1. 4£a<2..0, 0<x^0. 3, 0<y^0. 2, 0 ^ 
z^O. 2T?*5, 
[0 0 15] 

[0 0 16] 

&atfn*^3&<fc*-aa©7c*^#»anfe¥^tta^o. oi~i. o# 

[0017] 
[0 0 18] 

£{C0. 0 1-1. 0 nKOttlfiO^ftSr^SIRjC*), i5!3t«fKl»#^©«ai 
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[0019] 

*rac»»&nTissia©siais:*jS[K:Kw-t-*i»Si:, t&iawiSfc issues 
iH^i5t©^m-fe;i/(7)e)*. / >^< Dante fraternize sr#£i~3<B 

a 

[0 0 2 0] 
[0 0 2 1] 

©«3a*jS, ^7X?r^^W (PDP) ©HJ6©^ffi&mW"t5. 
[0 0 2 2] 

(1) T*5*fz:£#T*££o 

ZnaSi0 4 :Mn x , Ml y , M2 Z « • • (1) 

<au mib^ (i) {c£v^, Mi3ttfM2tt#±a7fi**fe»r^*u±a 

^Jg7C^T?S)»J, 1. 4^a<2. 0, 0<x^ 0. 3, 0<y^0. 2. 0 ^ 
[0 0 2 3] 

[0 0 2 4] 
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^±M7XiMtLX\t. Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu 
, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u ^ttl^ftt L < 

[0 0 2 5] 

T;i/^jU±^M7t:^^bTtt, Be, Mg, Ca, Sr, B a, Ra^1* 
[0 0 2 6] 

#2MIC£vnT, IfffB^: (1) lCa*3 4x£m$&4a«U ±fBtf)i: 3 IC, 1. 4 
^a<2. QX*2b$>Z.£tfft£b<, 1. 5^a^l. 7 T&£ £ <fc »J b 

[0 0 2 7] 

##M&CfcV^, "7>^f>©#?g*xtt, ±IBtf>£e>lC, 0<x^0. 3T'fe 

5r£tf#£b<, o. 03^x^0. 2T*feSh«fc lvn 0 ttmmxtfio 

[0 0 2 8] 

0. 0 0 0 5^yS0, 0 5T'l)S0^j: y#£ LV\, ttffrlytfO. 2 
SfcffiM©»*#fc&;ftfcv*. »ifl^f,M2©Mili0^zgo. 27? 
&Z>Z£.tfft£ b<, 0. 0 0 0 5gzS0. 0 5 T*&3 r £ L Vn„ 

[0 0 2 9] 

±13 (1) 5£lC;i3^T, fb^SI&WtCtta = 2-x-y-zK:*5^§ 
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[0 0 3 0] 

*»WJcfeWSd->fBfc3E»*m«#©¥^fiStt0. 0l~l. 0^«7?fey, <fc 
»J#*U<tt, 0. 01-0. SfclC#£L<ttO. 01-0 

. 0 5 0mT?&»A S%>#a;L<ttO. 01-0. 
[0 0 3 1] 

[0 0 3 2] 

ftSiii^K, 50%J^T^&33£#££&c# : ;i;L<> 3 0%&TT*& 
[0 0 3 3] 

(%) 

= (n+vjxtommmm/iiLttJxnvmn) xioo • • • (2) 

[0 0 3 4] 

^^^(Dmn^mm^xm^Lxmm^mmt^mm^mxmt, m*> 

[0 0 3 5] 

tc * o iz Mi&mm iz j: »j * ft £«n? » s . 

[0 0 3 6] 
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©£0#&£^LTVn5 o 
[0 0 3 7] 

[0 0 3 8] 

Zmj&t&Z. 0. 01-1. 0 #m 

[0 0 3 9] 

. fijSft^S;Xtt^^asK:J:*J«fK»S:^'r*IRJCti, JUfflKre 
[0 0 4 0] 
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[0 0 4 1 ] 

t u t ^ >r amttft&fttt * »arr * #8 fe * y * * v ' * - 

[0 0 4 2] 

ft S T 4 m%W$m £ , v > # > f fc£&Mtftc *J> ft < % -Ml 

©#±^fc^*fcttT;i/*y±^M-ffc^S:^tf^»[i:S:?g^1*S. 

[0 0 4 3] 

ii»iit^5^^w^<, >r^m x\t>r j 

[0 0 4 4] 

<, j:'J^^K«10 0m 2 /g«±, 351C#* b < ft 2 0 0 mV g J^±T*& 
[0 0 4 5] 

zzx% rBETit^ffl^j tit* BETmxwfebtcftmmmz^So 

[0 0 4 6] 
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[0 0 4 7] 

fib<, £U$f£b<&0. Htc#£L<&0. 1 m&T, M 

[0 0 4 8] 
[0 0 4 9] 

l;£v^&3&tf)T*&oT%&<, WZ-lfs *ZJ-)i, x#7-;k >fV:/n/\ 0 

[0 0 5 0] 
[0 0 5 1 ] 

±ssb£:nn^;L^y #£Mv^t§-a-&c&, ?Rtt**c<0ta&;&tf#tfc 

[0 0 5 2] 
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-£{C&6o ZfllCfcy, 0. 0 1-1. 0 tim<DH&m<DW&&>r'(WLM&&& 
[0 0 5 3] 

o 

[0 0 5 4] 

* r i: iZ J: y ±ffltf) * >f H^TO h * IC >f BKMtt$$fttt S 5 tc* (M 
[0 0 5 5] 

[0 0 5 6] 

•»yit^mMS\z%±m^t t=.\$7)iji y ±^M7n^*^s«ti«^* < t 

[0 0 5 7] 
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[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

^$&$^bT«, (-cooh) Aft 

[0 0 6 1] 

JiKMST^rtUfcUTtt, (-OH) &^"tsfctf>, S>£ v>»2Kfc&J£ 
[0 0 6 2] 

#c jc, & js&fi voi/^ ic o v % t mm t s = 
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[o o 6 3] 
[0 0 6 4] 

, Si (OCH 3 ) 4 ^S:fffit5r^^T't5o 
[0 0 6 5] 

[0 0 6 6] 

[0 0 6 7] 



2 003-3038447 



#2 003-077862 

IPtSIt^S, 'tt^ftOS^tt^O^ttSSrO. 0 1-1. O^nKafg 
[0 0 6 8] 

WittlO, 0 0 0JK±*W*L<, 1 0, 0 0 0g±3 0 0, OOOJ^T 
i)U»J^b<, 1 0, 0 0 0g±3 0, o o o#T#4#tc#*u^. 
[0 0 6 9] 

[0 0 7 0] 

^0if^^yo)mm^mm^M^x^^^\ 

[0 0 7 1] 
[0 0 7 2] 
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[0 0 7 3] 
[0 0 7 4] 

«fcy, &ft&nm*zBLfc%Kfcite'*&z.£ifir ! i*. m^m^-t^nozn 

[0 0 7 5] 

l&K#^«XS*T«, HB&XS&trn, tra#fre>H!*fc »J 

o 

[0 0 7 6] 
[0 0 7 7] 
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&MumtLriZ2 o~3 o oxxDmmT*&z>z£tfft£b<. $^ic^t l< 
ii90~20orTfes. (fcfltts^&fcbTtt, i;^i/-i/3>^ Sffifb 

[0 0 7 8] 

SriimS. (Z n 2 S i 0 4 : Mn§) ©l&SgftS:^^ 

*Mft#ffl^#T'4 0 0-1 4 0 OTCCDj&KJeH, 0. 5~4 0Hn 

•tirSti^lctt, iiea*^e>©lE^©^ll7C^(0^S:R&ih"tSfc«>lc8 0 0°C 

[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1 ] 
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SP DP Lfe. 
[0 0 8 2] 

01l3tPDPUt till, 2 l#fl»tt&*lfc2#©g«l 0, 20i: 

, r*ie>©a£*io, 2 o©raicRtt&*ifcBMg3 o £©i»g3 oiciox 

T% iSio, 2 o bfefcSK, SM83 O^mftWWftKiWJC ( 

[0 0 8 3] 

#^*ir;i/3 1R, 3 1G, 3 1 BICtt* (R) . * (G) , * (B) ©V^ 
tl*»Kl»3t'r6«*^e>««Snfc»3fc*M3 5R, 35G, 3 5B^& 
ftTV*£. #*«"fe^3 KBftflfflCfcL AS tlT »J , ¥® 

o 

[0 0 8 4] 

J^T> PDP 1 CD#H^II^IC-oVnT^1-Sc 

&M<DW$k&rt i kffo*)<D'V> P D P 1 (D&TxMMt bTillb-r^c 
[0 0 8 5] 

[0 0 8 6] 
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l&tt&l 1 aJ:y%8K^J*3*iTV^ 0 S^M^ 1 Hi, ¥®mtc^ 

Tfcff3Lfe|JgM3 0 £il:£bTV^ 0 
[0 0 8 7] 

«k*J, MI3 5R, 3 5G, 3 5 B# 
[0 0 8 8] 

fffSB^^S^l 1 a £LT\Z. ^m^<Dmmnm^mmx^ . -eo^-his 

jfiti, 10 0Q«TT'fe5^ii^tbK 3S$Jit 7 C0t§ h b T 10-2 
00/t mtf)fgffljW£ LVn 0 
[0 0 8 9] 

lufHA^M 1 1 b it. &tn;£Tlf<Sfc#> : &0>*e&*J, Cr/Cu/Cr(DX 
A°y * U y>f^\Z& U^TSS. /Util lb©fii:LTH 5-5 0/*m 

[0 0 9 0] 

Ht(fcll 2(Z)J?££bT&, 2 0-3 0 iimoqmftft* bVN. 
[0 0 9 1 ] 

±sa©^«^jfi zommmmmi z\z&v<&&m\zmt>fr& e fin 3 
Mgomz&f$tz>z£tfT*%z>o ummi z<DmzthT\$, 0. 5-5 

0 ix m©<6ffl#$f & bv^ 0 
[0 0 9 2] 

#ClC, 2ft©1110, 2 0©^^, ffi#?&&$rM2 o#i<z>#$icov\? 

iTO1£2 0iC&, 7K^ti2 1, M«ttJl2 2, P5M3 0, $ft#Jl3 5 
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R, 3 5G. 3 5 B^tfmttbtlT^Zo 
[0 0 9 3] 

flt20tt, fffflKl 0 fcHMfclC, V-$=74 kil*?^ (fl^5^) 
tfflTt^. HM2 0(Z)J¥2£ bT&, l~8mm®iffl«b<, 

[0 0 9 4] 

±!B©7Ki/xii2i(t fi«2o®, &mfa2 o tttfa-tzmzmmn 

[0 0 9 5] 

Kl/^tS2 1 10 0-2 0 0 /imtf)ggffl2>Wi;bV\ 

[0 0 9 6] 

T*££o $tmftJg2 2£>JS3£bTtt> 2 0-3 0 mtf)|gffl£W£ bV^ 
[0 0 9 7] 

_tta<DS§«ftS2 2±ic, mmm.2 omt>^mm^i owc^m-rs £e>fc, 

[0 0 9 8] 

©ipltt, 1 0-5 0 0 n mommtfftt. h<. lOOMmi^U^tb^o 

ugM3o©^$ o?:#o tbxit. mn. i o-i o o nm&mmv&v. 50 

[0 0 9 9] 

ftitjl/SltCH ±^<Z)J:e)iC#fe{C|§3 , 61-^m3 , fe#:ji3 5 R, 35G, 3 
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5 b o v n ? ti # fin IE u v \ m ft v m e> ti t ^ § . 

[0 10 0] 

#IMI3 5R, 35 G, 35BO^, »fiiC»3ti"SS«*M 3 5 Gte 

, ffiffisS (l) ^a*i«*«il!K:««^>fiI»*»M*»&1llJ«t4i:ff* 

0^. ^ttStt, ±ta<Z)jiU, 0. 01-1. 0/im©mWtK, 0. 
0 1-0. 8 0m©*gffl#«fc*J#*U<, 3&£#*L<tt0. 01-0. 3 a 

[o l o 1 3 

*^Xtt»felC^'tS^<*M3 5R, 3 5B£«#'t5gbfettlCo^TB: 

ttfcOTWU *If&5£tf ( Y, Gd) B0 3 : EuT*a*3*l£%©S:#3l 

ttfcLTtt, M;ttf, Jfi^BaMgAl 10 O 17 : Eutf^^StifflSff* 
L<f£J8l?£S. r*ie>©^^©¥^*S£#»0. 1-3. 0/*mtf>f§H 

f*Sii:^tL<, J;^*b<!i, o. 1-1. OAmfflfflt^. 
[0 10 2] 

±fB#^ftftJf3 5 R, 35G, 3 5 B <Z)j?3 &4#lCH£2 *l5 =fo®T* 
ttfcV>#, 5-5 0/im®TOW*lV> o 
[0 10 3] 

MM® 3 0 a&tfii-ffi3 0 afc*>fBmtt*£3fefl^#*Lfe£3fe#M3 5G§: 
m^<*^~^h*©^-rgftgE»m^3tfr©^*i:UTl±3 011% 

[0 10 4] 

^ >f HJE#*&3 , i&#SH s ' & JC^tJc $ it 3 © tea b tz / W y 9 £ L X tt, x 

^;i/-&;i/D-x&£v^±3}< gif K (x^ i^^im k©jKU v 

) j&Wf&ft, xh**/g (-OC 2 H 5 ) ffltW4 9~54%0Xf 
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[0 10 5] 

*Mi:LTtt, TKifS (OHI) &^3^$I^M£^L£&(D£ffiv^£> 

WtK, *©#«»»o**Mli:bTtt, #-fc?*#-;i/ (c 10 h 18 o) , 
^;i/*;i/tf h-;i/T-fex- K KyzyVit-fr (2, 2, 4-hU^^;i/^ 

i/*:/^*-/!/^^ y^L/- h) > ^^>T"> (Dipentene, M£ 
Limonen), ^f-;i/*;btT h-^^tf ?>*IS. 

[0 10 6] 

0. 0 5«*%~0. 3 0V%. 
[0 10 7] 

#@$£&3!I<5D;ftft0!!£ ITIt (a) 7-*>tt#ffi?SttM, (b) 
Ift ic ttTSB© <fc 3 © # & 5 . 

)\,7*ymxv*)^ymmft*mitmit>ftz> a 

2 2 ffiH#2 0 0 3 - 3 0 3 8 4 4 7 
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[0 10 8] 
[0 10 9] 

ymmM. ^577>f h©tt»*. Al, Fe, Mg, Si, Cu, Sn, Ag 

. z<D£5&m*&m&¥to&1fii*&* i^-^Mc*flto. 0 5-i. 

[0 110] 
[0 111] 
[0 112] 

4y*?-m.(Dftmm. n n -f k ^ ;k n-?-$/w s^jk-zi/ 

2 3 fttl#2 003-3038447 



#2 003-077862 



T?Mfr3*T*CD«l (crush) &tf3S$r;fcftf>M;£lC * UttttflS'tS*©. 
[0 113] 

[0 114] 

>f >^s;x*y hist*, owvmm<> mn^)i3 it>mmiz 

[0 115] 
[0 116] 
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[0 117] 

1-1-1 20m^z-D^xmmt %>* 

[0 118] 

(1) mftfti-i<2§^ 

^=y^y (^i*f^*2 0, 0 0 0) 1 5 g ^MtK^IC^U bT, h - # ;i/ 3 
0 0gi:lILTAli:bfe o &&c, ffigK£tt6*ftft4 2. 3 9gi:mifcv:/ 
#>6*3M>2. 1-5 gfc»»V^***A6**l*0. 3 8 g&WfcMc£#0 
T, 150gCft*J:^i:B*fcWbfe. ***>f»*-hy tf* (Na 

2 Si0 3 ) 9. 1 5gfe«*i:»»UtC*l 5 0gfcMlbfe. 
[0 119] 

mi n®mmmT*Am*\z<!tznipxv hx-mmmMbt^ zvm. aw© 

V>T% 10 0'C, 1 2#HS£« ! &fTV^ #?>tlfcBtfS^ 
o 0%©#ffl^#T* 1 2 0 0°C, 3 «rW»«bT»3t# 1 - 1 
[0 12 0] 

(2) 1 - 2 ©S£ 

±8B (1) ICfcVMT, A*&W»-rsiBK:, ^9^>*iD*S:3 0 gJCU A 
JWtCB«fcCfcfc&*iO**l»©fc«&* 4 0cc/minhb^m ± 
IB (1) fcH*©#8*«3ft*l-2feMLfc. 
[0 12 1] 

(3) m^fr 1 " 3 ©JBi 

M7K . X £ 7-^=2 : 1 ©«-&**»£» 7>^-77K£MlLT 3 0 0 g 
, PHI OOMBbfefc^fcAiRfcLfc. ftC, Si (OC 2 H 5 ) 4 S: 1 5. 5 
9 gfc«&U-7>#>6*fn«2. 1 5 g X#7-;i/=2 : 1 ©M"£* 
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mmizmmbx 1 5 0 gcBi&mi^ ^lt, «»6*»4 2. 3 
9 g tmm^^^ty^^e^mmo. 3 8 g t^m^zmmLx 1 5 0 gcDc$c 

[0 12 2] 

A?££jI#b&#<D, n-7-5K>y^oTBI10cc/min© 

&tf<b, M*£M^T+^C$^£?To£ 0 fcV*T», 10 0°C, 12^W5: 
f?V\ ^^^M^#:$:f#fco #^£frflgft£:^lil 0 0%<Z>#ffl^i£^l 2 
0 0°C, 3^r«^LT^#:i-3$:#fc 0 
[0 12 3] 

(4) mftftl -4©^ 

-itffc^ii (0*7X0^/1/ ($0 §^A EROS I L 2 0 0, BETit^® 
i2 0 0m2/g) 4. 5 0 g £M*C^UT 3 0 0 g(C&3 £e>lCA?|££f|| 
HL£ 0 iiH8 6*^4 2. 3 9 g£5i§mv>#>6*M!2. 15 

g£ffim~?y*i/V<U67km<V>)0. 3 8 g ilSrlffoMc^LT 1 5 0 giCftSJ: 
e>&CB$£iI^L£o £<b(C 7>^-T7K (2 8%) 21. 90g^||« 
j|?UT 1 5 0 g(DCm*MW.Ltz a 
[0 12 4] 

AmZMWV&tft,, D-7-^>^$:totBIi:CI$:l0cc/ 
m i n<Z)^M^^A^®C^^;b^x>y hT|Sf^*IlLfe 0 B$u C?£(D85 

o£„ ?£V^\ 10 0°C, 12KffM^TK ^^^ffflg^&fffc. 
feafr«Rtt£g*l 0 0%<Z>#H^t£T*l 2 0 0°C, 3 HjrWffiJfcbT, «3fc# 1 ~ 

4 zmto 

[0 12 5] 

(5) *3fe#l-5©M3i 

3D>f^l/i/iJA (^7'J7> h fcfciS KLEBOSOL30R2 5, 3 0wt 
%) 15. 0 2 gSrtt*tca^bTA*S:3 0 0 gJCft*J:^tC||»t*^« 
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, ±ib (4) l- 4 tnm\z.Lx^.%w 1-5 *mtc a 

[0 12 6] 

(6) mytfti - 6<Dm& 

mm^Qy^famS6. 2 1g, Il7>^>6^ft2. 15g, 
%i/^h0. 3 8 g £M7MC?§j§?bT 1 5 0 g&C&£ & O \Z B mZM&t £ UK 

±ia (5) (DMftfai - 5 tmmzhx&ytfai - Gzmfro 

[0 12 7] 

(7) *gft#;i-7tf)S^ 

ffim&$i 6 *fa% 3 6 . 2 1 g £5[§i?V>#> 6*tft2. 1 5ghii7y 
*>>?A6tM»0. 3 8 g ^mi?#;w>?A4?M»o. 0 1 g £$fc7MC?§j§? 
LT1 5 0 giZ&Z&oKBmZMMtZUft^ ±82 (5) ©«3t# 1 ~ 5 i: 
IH^CtTm^^l - 7 
[0 12 8] 

(8) m^i - somrn. 

ffiMM%l 7 TKfU^J 3 4 . 8 7 gilii7>]ij'>5*|Itll. 8 1 g ^J^i* U 
?A8?M»0. 5 3 g ZUyfrlzmMLX 1 5 0 g fC&S J: •) &C BmZM&'t £ 
JK^tt, ±ffi (5) ©m^l-5i:3«»CUTm^#l-8S:#fc. 
[0 12 9] 

(9) &3feflU-9©JBi 

EfE$?M$& 7 3 4 . 8 7 g 5*fD«l. 8 1g«it'J 

^A8tK^0. 5 3 g h^V^^^/^A57KfO%0. 3 5 7 5 g £M7kiC?g 
ibt 1 5 0 gtCfc5±3lCB3££HgPf SEW*, ±ffi (5) <Dft3fe* 1 - 5 

[0 13 0] 

(10) m^ftl - 1 o©sb§ 

mmM&iykftWsz 4. 8 7gi:»7>^>5»i. 8ig«$^u 

tfAO. 0196g £fr£7MC*£j$LT 1 5 0 g{C&6 «fc'*>lCB?££SMg , *£&# 
tt, ±12 (5) ©»3fc*l-5i:H«JCbT^*l-l O&ffe. 
[0131] 



2 7 
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(11) 1-11 (DWk 

tfAO. 0 1 9 6 gfc«KSfcvy*S/#i>5 7Kft4&0. 3 5 7 5 g t 

bTl 5 0 gtCfcS«fce>lCB?£&WH**&#tt, ±82 (5) ©S^l-5h 

[0 13 2] 

(12) gtftftl " 1 2©§83t 

Am. bwl, cmzmzizTxtmmm&i 1 a, 7ib, 7icicA*iT, a 

$U B*, C«&«HB»«f'7 2a, 7 2 b, 7 2 c &**l-etxfl*bTm£© 

ilCLtiMl- 1 2 fcfcfc. 
[0 13 3] 

CJfc*« 1 3 

d ) itmm i - 1 omm. 

mWZLX. WtfcMto (Z nO) 10. 4 5g, 5 0 g 5:12 

^LTatew&fwrs. ^ctc. z:©iB^K:^i/T, mwr?y#y (Mnco 

3 ) 0. 6 7 g £J:tf0»V^*S/tfZ» (MgC0 3 ) 1. 0 2g&&inU 

;v^;veM^> guti o o %©#Mc<fi? 1 , 2 0 o°ct*3 E$r»$bTmft 

ff&4lfe»3fe#S:^»bT¥^ttff3. 2 # m0%0 1 - 1 

[0134] 

( 2 ) stmw 1 - 2 <Z>$!& 

^4 2. 3 9 g tmm^yiSy 67fcftlt[2. l 5 g£$t£7MC?§j§?bT 1 5 0 glC 
J^lCLTBft&SMgUfe. fit, *#3i^-hU?A9. 1 5 g £M?K 
KlSSibTCai 5 0 g&IBfSUfc. 
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[0 13 5] 

fclC, A**«#Ufc#&* n-5-iK^«:«oTB*fcC*fel0cc/ 

fc 0 *v*T», 10 0'C, 1 2»n««ftffv\ «ji»*t9«#«:#fe- #fe*ife 
|»K«%SIK1 0 0%©#B8ft*T? 1 2 0 0°C, 3»ISMftJ*bT«3fett«:#fc. 

[0 13 6] 
(3) Jfcttftl -3©«3t 

±fi««|10 (1) ««»l-l©»3ftCfiV^T, «ilft6*»«l4 2. 
3 9 gi:5g^>^>67Kfn^2. 1 5 g£*«2MCi8«?bT 1 5 o g&c&ScJ:e> 

[0 13 7] 

i. &ftft<Dmj& 

±fiT?#&*lfc«*# 1-1-1-1 2&tttb«« 1-1^1-3 

ft««i^^5XTic«i3ft©^*tt (-fe-rn-m^x^ («) sps4ooo 
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ft ft1 C 

0. 01b 




1 0 


T A • A 11— II 

ZnaSi04:Mnx, Mgy 


1 or 

I. 85 


n no 
0. 08 


ft ft 1 c 

0. 016 






ZnaS i04:Mnx t Mgy 


1. 84 


0. 07 


ft ft4 A 

0. 014 




1 >4 

I -4 


■? O ' A II || 

ZnaSi04'Mnx, Mgy 


1 oc 
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ft no 
0. 08 


ft ft 1 7 

0. 01 f 
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7 m C i H . i lip* v/ llnr w 

Z.M a o ii)4.MnXi Mgy 


I. 86 


ft AO 

0. 08 


ft ft 1 0 

0. 018 
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Zn a o ilM-Mnx, Mgy 


1 re 

1. 56 


ft ft"7 

0. 07 


ft A1C 

0. 016 
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£n oc o i u4 • Ninx, Mgy, oa z 


4 r a 

1. 54 


ft ft*7 

0. 07 


ft ft 4 7 

0. 017 


ft ft ft ft C 

0. 0005 


1 0 

l~0 


ZnaSi04.Mnx, Ley 


1. 53 


0. 08 


ft Aft O 

0. 008 




1 n 


-» a - a ii ii A 

ZnaSi04-Mnx, Mgy, Cez 


1. 55 


0. 07 


A A 4 "7 

0. 017 


A AA7 

0. 007 


1 1 n 

1-10 


Zna$i04:Mnx, Bay 


4 C P 

1. 55 


a no 

0. 08 


a ftft A a 
0. 0009 




1 11 
I - 1 1 


^ o • a ii ii r\ _ 

ZnaSi04:Mnx, Mgy, Baz 


I. 55 


n no 
0. 08 


ft A17 

0. 017 


ft ftftftft 
0. 0009 


1-19 


Zn a o 1 1)4 . Mnx, Mgy, baz 


1. 54 


0. 08 


0. 016 


0. 0009 


imm i-i 


ZnaSi0 4 :Mnx, Mgy 


1. 84 


0. 07 


0.017 




]£&0i]1-2 


ZnaSi04:Mnx 


1.86 


0. 08 






vom 1-3 


ZnaSi04:Mnx 


1.85 


0. 08 







[0 13 8] 
[0 13 9] 

2. wifi«i:*s#aa« 

( 1 ) ¥^*MKBiW5£ 

±iBT?#e>*lfe«3'6# 1-1-1-1 2&Ufjfc*« 1-2, 1-3 oMftmz 
oV*T, (SEM) £J^TMI?Lfem^^£M«fCl 
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0 0 OfflMlt¥^Si?:**fe. 
[0 14 0] 

(2) myt&mowm 

±m(D%%& 1 - 1 ~ 1 - 1 2 fc, Jfc*« 1-1-1-3 <D&ftftK o 
1~1. 5 P a0)JC5£WWex3rS/'7' 1 4 6 nm^y? & 

ft£&ffi#§ (MCPD- 3 0 0 0 (****#5S£lfc«) ) feJ8WC*©»ft& 
ll^bfc, *bT, jfc«m - lT?fffe«*#ft 1 0 0 

[*2] 





(Mill) 
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1-2 


0. 56 
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0. 45 
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1-4 


0. 43 
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0. 39 
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0. 39 
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0. 39 
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1-12 


0. 15 
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Jt»«1-1 
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100 


tmm 1-2 


2.6 


92 


nam 1-3 


0. 83 


96 



[0141] 

*2Kia3V^, *»WK:«6«3feflU - 1~1 - 1 2 ttvvf ftfcjt*« 1 - 1 
fcitfjfcttffill - 2, 1 -3K*fUTi^vM@##e>tlfcc •tfctofc. Zn 2 Si 
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[0 14 2] 

3. «3t^ra©M 

»3t#l-l~l-l 2ftlWfc«0!l - 1-1 -3lCov^8ftl§ISI& 
3*WrBM9©»3ii6aift© 1 / 1 0£fc<&*T©H||Wfc U Jt*« 1 - l T»#fc 
[*3] 





¥«D&& (/*■) 
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101 


J±tt«1-3 
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[0 14 3] 

, ««i*1?»3Sbfc«3t#l - 1 2ttV^ft%^B#fW$g<&oT^ 

6*^6, *ffiffi-e»3t b fc JfciHEffi! 1 - 2 . 1-3&CMLT, Zn 2 

£2lCfcV^TfeJ:, Jtgtflf 1 - 1 KttLZft%m 1 - 2 , l-3©ffijtf&3feMt«tt 

i - i~i - 3fco^T&&£ ui^v^t*^, mm&K&*)>r>r&mto$k 

[0 14 4] 

mmm 2 ] 

[0 14 5] 

1. «3t#©»3i 

(1) ffc&l&ftmfttt C (Y, Gd) B0 3 : Eu 3+ ) (agfe 
*f, »3 0 0mli;f7f> (W^S^1^5=f) 5 fi 

7gt, 5i^a^nb°^A6 7Kfati2. 6 o g ZUyklzmMLT 1 5 Oml izm 

S^lC, Jfc?lft7. 2 0 gfeflfeKKfcjJILT 1 5 0 m 1 JC««lbTCl«i: Lfe 

o 

[0 14 6] 
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fee *0#J*T?HC< 6 OTJCfcofeBIR, C$£A$0Ao£S^3£T3M 
X;i/«MJ 6 0ml /mi n £>&gT*^8s#ll£*To fc„ ftffllft 1 0#r»/&£ft 
V\ ^£^i«igft£#£ 0 -eco^^^lfflg^^it^ (10 5°C, 1 

2 bizlfcMm&%ft%ftfaMm<klt i, 2 o o°c^>ft:^T^2^r«^UT 

[0 14 7] 

(2) W&ftftnftft (BaMgAl 10 O 17 : E u 2+ ) ©gBt 
±m (1) trnMiZ. H*3 0 0ml(:f7f> (¥±£#^*&1^5^) ?: 

£tc. fflmrtVV2±4. 7 0 gt 5i^3-^Dtf^7A67KSl%0. 8 9 g 
5i^Ty^i/^A6 7Kfntl5. 13g&i*2 9 5. 2 2ml»U B$t£ 
htc 0 

^ f^(C, m^T;i/^-^A9*ftItl7 5. 0 3 g £MtK2 6 8. 7 4mllCg 

5 2^ m<Di?&%yb%ybttc zmt=. a 

[0 14 8] 

2. m^tt^-* homm 

mmmi^m^Lt^m^i - i~i - 1 2&t>\ ±tBi^^b^,^ig^ 
: lmismtPkiz^ti^nmisLfz. mbntz&u£®z, tit^p 

[0149] 
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3. PDPfflii 
( 1 ) P D P 2 - 1 

[0 15 0] 

tr> WOTtl 0^^^'7XIIJ:(:, l aiibTiUBmilftffi 

r^lCJ:U ;UtSl 1 b ftjgJBMl 1 a±£7£fSU 1 

ftBJJWU Cinfe5 0 0-6 0 0 °C Tf«Wti" * Z £ IC <fc »J m%WM 1 2 fetf** 
a&CHtfWl2©±i:, MgO****-A**bT*Ml3fe#J* 

[0 15 1] 

tlilf2 0±i:tt, AgJMfcPPWU Iftfe**t*itCJ:»J, T 
F^ti2lWt^ *bT, iIHfffi«20±t% SO, TFl/Xtl 
2 l©HH*IC«*3 0ft»J«1-«. m3 0tt, ft *V*0. 2 

mm-cWJMb, ttrti-arfcc se>ic, mm 3 0 IC <k y IS 

®$tlfe^miz;i/3 (7F^**2 1±) 3 1 a£fl®3 0 aillC, 

-*hfc^s. «flfr*-*tfttt*xtt*rtb-t, ^-*h*©£ 

«c#«£U *«*^3 1R, 8 1G, 3 1 Bfc*ft*n«3fefc#***« 
3tftjf3 5R, 3 5G, 3 5BSiJStS. 
[0 15 2] 

^bt> mBtiii. 2i^Manfei»Ki»iS«iofc»iii«2 0i:ft 
«ofe«»"e. -e©M5aft^-^^^ tcfcy&ih'ts. *bx, 19 

KJfilO, 2 0IWIC, jft«IC J: »J *^»fe»**r * ^ > (Xe) 

(Ne) fcfea^Ufc#:*fcf*AOTft**»Ofc*, X-^i^ 
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Sr^e>o SLbKJivX* PDPfcjRiiU PDPl-liibfc. 
[0 15 3] 

(2) P D P 2 — 2 <DWJ& 

±M (1) ^ytW^—'Z. M-l ©ft*) *J IC, ±SB2T*|IMSbfc& 

##*-*M-2&J8v^JSM'Mi> ±8B (D ©P D P 2 - 1 fcH«£bT, 
PDP2-2OTbfc. 
[0 15 4] 

(3) PDP2-3©»[3i 

^-XM-3$:M^§MH ±SH (1) © P D P 2 - 1 £I!!*£IC bT> 
PDP2-3&«3iLfc. 
[0 15 5] 

(4) PDP2-40l)g 

±8H(1) £fcV>T, l-l©ftfr»HC, ±IH2-ei9SSbfc^ 

ftft/^-* h 1 -4 £EV*5fiitfMi, ±12 CD ©PDP 2- 1 £H?!*£tCbT, 
PDP2-4«lf: 0 
[0 15 6] 

(5) PDP 2 - 5©§g^ 

±aa(i) £&v^t, f^-^M-i©^ l i^> ±sa2T?wiiibfc& 

)t^-^M-55:ffl^m ±IB (1) ©PDP 2- 1 fc^fclCbT, 
PDP2-5£3?3tbfc. 
[0 15 7] 

(6) PDP2-601I 

±IB(D mybfa^-X M-l ©ftfcU IC, ±iH2T?!l8Sgbfc& 

^-Xhl-6^^m ±SB (1) ©PDP 2- 1 aiH^JCbT, 
PDP2-6MU:, 
[0 15 8] 

(7) PDP 2- 7 01836 

±fH (1) &CfcV^, gfttt^-* h 1 " 1 ©ftfoU tC, ±fB2T*HI§gbfcg 
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)fe#/*-XM-7&Mv**JBW , M4» ±K (1) ©PDP2- 1 fcRfliJCUT, 
PDP2-7?:|g^bfeo 
[0 15 9] 

(8) PDP2-80iI 

±f3(l) ICfcV^T, gfttt^-XM - l©ft*)»J£, ±Sa2T?Wi!|bfcm 
ytfoK-Zh 1 -8SrMVNS^tt, ±13 (1) ©PDP2- 1 tmuicLx. 
PDP2-8§iIlfc 0 
[0 16 0] 

(9) PDP 2 - 9©»Jjg 

±13 (1) £fcv>T, t^-^M-i©^')^ ±fB2-e^b^m 

h 1 - 9 fcEv^JgWi, ±13 (1) ©PDP 2 - 1 hH^lCLT, 
PDP2-9&«3tl,fc. 
[0161] 

(10) PDP 2-1 0©$Bi 

±13(1) £fcV>T, g^ft^-* h 1 - l©ftfc>»J(C, ±IH2T?i8»iLfcm 

ftfls^-x M-io fcffiv^j^m, ±8B (D ©pdp 2 - l tmm^l^x 
, PDP 2-1 O&SfijtLfc. 
[0 16 2] 

(11) PD P 2 - 1 1 <Z)$!& 

±83(1) ICfcVMT, mftfr^-*M-l©ftfry&C, ±IB2-£WggUfcm 
^-Xh 1-11 ^fflV^J^Mi, ±13 (1) ©PDP 2 - 1 hl^CbT 
, PDP2-1 lSrKJibfc. 
[0 16 3] 

(12) PD P 2 - 1 2®|SB§ 

±13(1) KfcV^T, M-l©ftfc UK, ±fB2T*iiSgUfcm 

M-12 SMv^JK^tt, ±13 ( 1 ) ©PDP 2 - 1 fcH&lCLT 
, PDP 2 - 1 2 S:383iOfe. 
[0164] 
(JtiRfll 2 ] 



3 7 
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l. P DP toWM 

(1) Jfc««2- 10>Wk 

mmm 2 © 2 ic & v > x , it # w 1 t* ^ u t JtfcM 1 - 1 © & jg v > r=. 

[0 16 5] 

(2) Jfc*«2-2©»3t 

^««2©2lCfiVAT, Jt«!«lTf»^UfeJfc««l -2©«3fc#S:fflV>feJ6il 
*tt, Hit#!2©2i:R|#K:LT^#'<-^hS:ll«U :®S^-^h 
1 - l©ftfcy KM V* £J6«2©3 fcHfliKOTP 

DP?:^U JtiR«2-2fcUfc. 
[0 16 6] 

(3) ifc««2-3©«3t 

HJ&M 2 © 2 ^ci3V^T, J&gftl l T?»3ft b tcitmm l - 3 ©SbfcftfcJB^fcJS* 
*lt#|2©2i:W«iK:UT»3tt#'<-^hS:»»U r©S»-^h 
Sr^fttt^-X h 1 - 1 ©ftfrU tdffi v^fcjt^5^ld:, 2 © 3 ISJtlfC IT P 

DPfcgBtU ttmM2-3£bfco 
[0 16 7] 
CM 2] 

±&T°W&bP D P 2 - 1 ~ 2 - 1 2 fc^tfJtfeM 2-1-2-3CPDPC 
oVMT, MClH^IIMffi (17OV0^1J±) £TOfbfc££©&&5S« 
£$!l£bfc 0 fit, Jfc«^2-l©B£«g&10 0fcLfe»^©*ft**l© 
P DPCD«fIt UT©ffi*f fi£»g&:£#>fco 3 ©ffl*H»fC «fc U # P D P ©» 
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[*4J 



rUr 
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1 UH 
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1H7 


o c 
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1flft 
I Uo 




1 1 n 


2-7 


1 10 


2-8 


110 

1 1 L 


2-9 


111 
1 1 1 


2-10 


1 1 Q 
1 10 


0-1 1 


116 


9-1? 


121 


tttt« 2-1 


100 




89 


ttr*m 2-3 


93 



[0 16 8] 

milZffi* cfc^lC Omm2-2, 2-3t PDP2-1-2-1 21COVN 
X&m?Z>£> Zn 2 Si0 4 C, Mn££*)\Z$k-aL(Z>7)l*>V±M±M7im&fc 

3 SGZMf&tZ>Z.£.\Zj:V, *fc«« 2 - 2 , 2 - 3 K*fLT««>TWV***rB 
[0 16 9] 

fe tt*±IR7C« fcf*fS Wtt«#o. oi-i. o*m<B*>r 



3 9 
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[0 17 0] 

[an 

[02] 

mmm i 1-12 fc«3a-r*i»K:«« u 

1 PD P 

10, 20 

3 0 

3 1 WL%Kfr 
3 5 G ^ftftjf 
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as m a 



(0 0 0 0 0 1 2 7 0) 
1. m^BB 1 9 9 0^ 8^140 

ft m m^i5if?iSllifmiT0 2 6#2# 
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